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Description 

This invention relates to a silica-coated calcium pyroborate pigment in particulate form and to its use as 
a corrosion inhibitor and film preservative in paints. Additionally, it relates to a pigment with reduced water sol- 
5 ubility. 

Barium metaborate has been used in paint compositions for film preservation and as a corrosion inhibitor, 
but because of its relatively high solubility in water of about 0.8% many problems have been encountered in 
paints. Barium metaborate is incompatible with some resins used in water-based paints and may also form 
large crystalline hydrates in some paints. The pigment itself develops severe caking problems on storage in 
10 bags. Barium metaborate also is leached fairly rapidly from paint films causing loss of effectiveness and un- 
sightly crystal formation on paint film surfaces. 

The problems encountered with barium metaborate can be partially alleviated by using silica-coated ba- 
rium metaborate. The solubility in water is reduced to between 0.25 and 0.40% and the caking tendency in 
bags is eliminated. However, leaching from paint films and loss of effectiveness remain as problems. The most 
15 serious problem with barium metaborate type pigments is, however, related to the toxicity of barium. Barium 
is considered to be a heavy metal and the presence of soluble barium in leachates of paint films, in the paint 
films themselves, and in the effluents of paint manufacturing factories has greatly retarded the use of soluble 
barium compounds in paints and plastics. Even if barium metaborate containing pigments could be insolubilized 
by encapsulation in some inert material, the toxic effects of barium would stiil be a problem if there is a pos- 
20 sibility of ingestion of the pigment This is because barium metaborates are soluble in dilute hydrochloric acid 
solutions which exist in the human digestive tract and stomach. 

Calcium metaborate and calcium borosilicate have also been used as corrosion inhibiting pigments. How- 
ever, the calcium metaborate has about the same solubility as the silica-coated barium metaborate and has 
most of the same problems related to water solubility. Calcium borosilicates also have water solubilities in the 
25 range of 0.32 to 0.38% and suffer from the same problems already mentioned. 

It is accordingly a principal advantage of the present invention to provide a pigment which obviates the 
disadvantages of the prior art compositions of this character. 

It is another advantage of the present invention to provide a pigment in a form which is less water soluble 
than products heretofore available. 
30 It is still another advantage of the present invention to provide a pigment which, when incorporated as a 
portion of the total pigment in a paint composition, will provide mold resistance and corrosion resistance to 
the paint film derived from the paint composition. 

These and other objects and advantages of our invention will become apparent as the description pro- 
ceeds. 

35 Broadly stated, the foregoing objectives and advantages are attained by employing a silica-coated calcium 
pyroborate pigment in particulate form, having an effective diameter of less than 40 microns, where the pigment 
comprises a hydrated calcium pyroborate, hydrogen bonded to a polymerized, amorphous, hydrated siJica con- 
taining both Si-OH and Si-O-Si bonds. As to the actual composition of the product on a moisture-free basis, 
that may vary as follows: CaO content, 45 to 61 parts; B 2 0 3 content, 28 to 38 parts; and silica, 3 to 25 parts. 

40 As another characteristic the solubility of the product may vary from 0.06 to 0.18 parts per 100 parts of water 
at 25°C. The water extract so obtained contains from 0.03 to 0.10 percent calcium expressed as CaO, from 
0.02 to 0.09 percent boron expressed as B2O3, and at least 0.005 percent silica, all being percentages by 
weight 

The product of this invention in a preferred embodiment thereof may be formed by the precipitation of cal- 
45 cium pyroborate from a reaction mixture of a calcium salt, such as calcium oxide, calcium hydroxide, calcium 
sulfate or calcium chloride and borax or boric acid in the presence of liquid sodium silicate or potassium silicate. 
Alternatively and somewhat less preferably, the product of this invention may be prepared by contacting cal- 
cium pyroborate particles with aqueous liquid sodium or potassium silicate in an aqueous environment In either 
case, to the best of our knowledge the calcium pyroborate particles become partially coated with amorphous 
so hydrated silica, which is a discontinuous coating. 

Applicant's theory is that it would be logical to expect the formation of a substantial amount of calcium 
silicate by reacting a water soluble calcium pyroborate with an aqueous solution of a sodium silicate. It has 
been found, however, that the amount of calcium silicate so formed is insignificant as determined by either X- 
ray or infrared analytical procedures. Calcium pyroborate treated with sodium silicate by our processes, still 
55 contains calcium pyroborate in a chemically unchanged state. Both infrared spectra and X-ray diffraction pat- 
terns, as welt as analyses for CaO and B 2 0 3 indicate that the crystal lattice structure of the hydrated calcium 
pyroborate still exists in silica treated calcium pyroborate: We therefore believe that the silicate is present as 
a partially polymerized, amorphous, hydrated silica. The calcium pyroborate is bound by hydrogen bonds to 
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the silica which is present principally in the form of silanol linkages (Si-OH). In addition to the silanol linkages, 
Si-O-Si bonds are also present. Furthermore, this silica seems to be on the surface of the calcium pyroborate 
particle, because if it were inside the crystal lattice, the X-ray diffraction patterns would probably be altered. 

5 We wish to point out, however, that the silica coating is not a completely inactive entity. In water, it is being 
depolymerized by the alkaline system and repolymerized by the presence of dissolved salts. There is no doubt 
that equilibria are established in the aqueous medium but the exact nature of these equilibria are not known. 
The silica in silica-coated calcium pyroborate is resistant to alkaline solubility effects. 

It does not appear that the silica merely forms a film on the calcium pyroborate thereby reducing the sol- 

10 ubility of the metaborate. Evidence to this effect follows from the fact that particles of calcium pyroborate, which 
have been coated with sodium silicate by merely immersing such particles in an aqueous solution of a liquid 
sodium silicate and then drying the total mixture, are unsatisfactory for the purposes of this invention. As a 
rule, we have found that when calcium pyroborate has been coated with a sodium silicate in this manner, the 
resulting product does not have the desired reduction of water solubility. In addition, we have found that other 

15 calcium borates, such as hydrates of calcium metaborate, calcium tetraborate and calcium sesquiborate, even 
when treated by the methods described herein, cannot be effectively coated with silica. Further, when such 
borates have been so treated, they do not exhibit the decreased solubility in water. 

The solubility of silica-coated barium metaborate is approximately 0.25 to 0.30 g per 100gofwaterat25°C. 
We were very surprised to discover that the solubility of calcium metaborate .which is 0.27 g per 1 00 g water, 

20 was reduced only to 0.26 g per 1 00 g of water even when the compound was coated with sodium silicate equiv- 
alent to 16% silica based on the total weight of the pigment. The solubility of calcium tetraborate was reduced 
from 0.42 g to 0.38 g per 100 g water with 6% Si0 2 and that of calcium sesquiborate was reduced from 0.38 
to 0.37 g per 100 g water with 6% Si0 2 . The compound of our invention, however, had its solubility reduced 
from 0.18 g to 0.10 g per 100 g water with 6% silica, to 0.08 g per 100 g water with 11% silica and to 0.06 g 

25 per 100 g water with 21% Si0 2 . This greatly reduced solubility of the coated calcium pyroborate allows the 
formulation of paints and the subsequent deposition of paint films with out-standing resistance to corrosion 
and attack by mold and fungi. 

The alkali metal silicates which may be used in the processes of our invention include the liquid, water 
soluble silicates, having a ratio of alkali metal to silica of at least 2.5 grams of silica to each gram of alkali metal 

30 calculated as alkali metal oxide. Commercially available products are the liquid silicates of sodium and potas- 
sium, having ratios by weight of alkali metal oxide to silica up to 1:3.75 for sodium silicates, and up to 1:2.50 
for potassium silicates, but known liquid sodium silicates having a ratio of sodium oxide to silica of 1 :4.10 may 
also be used, in addition, liquid potassium silicate having a ratio of 1 part K 2 0 to 2.50 parts Si0 2 by weight may 
be used. The preferred liquid silicates, however, are sodium silicates having ratios between about 3.22 and 

35 3.75 grams of silica to each gram of sodium oxide (Na 2 0). 

Suitable calcium pyroborates include calcium pyroborate monohydrate (2CaO B 2 0 3 H 2 0) and the higher 
hydrates. In each case the calcium pyroborate used must be in particulate form, that is, it should be of such 
size that the product after treatment with the liquid silicate, drying and grinding has a diameter not exceeding 
40 microns. When the preferred procedure is employed, the calcium pyroborate may be prepared using the 

40 following reactions: 
1. 

6 Ca(OH) 2 + 2(CaS0 4 0.5 H 2 0) + 2 Na 2 B 4 0 7 > 4 (2CaO B 2 0 3 ) + 2 Na 2 S0 4 + 7 H 2 0 

2. 

4 Ca(OH)2 + H 2 SQ 4 + Na 2 B 4 07 — > 2(2CaO B 2 0 3 ) + Na 2 S0 4 + 5 H 2 0 

45 3. 

3 Ca(OH) 2 + CaCl 2 + Na 2 B 4 0 7 — > 2(2CaO B 2 0 3 ) + 2 NaCI + 3 H z O 

4. 

4 Ca(OH) 2 + 2 HCI + Na 2 B 4 07 — > 2(2CaO B^) + 2 NaCI + H 2 0 

5. 

50 4 CaCI 2 + 6 NaOH + Na 2 B 4 C>7 — > 2(2CaO B 2 0 3 ) + NaCI + 3 H 2 0 

6. 

4 (CaS0 4 0.5H 2 O) + 6 NaOH + Na 2 B 4 07 — > 2(2CaO B 2 0 3 ) + 4 Na 2 S0 4 + 3.5 H 2 0 

7. 

2 Ca(OH)2 + 2 H 3 B0 3 + — > 2CaO B 2 0 3 + 5 H 2 0 
55 The reactions above will result in the formation of hydrates of calcium pyroborate but the water molecules 
have been omitted for purposes of clarity. 

Somewhat more specifically and in somewhat greater detail, the process may be described as follows: 
In coating the particles of calcium pyroborate effectively it is advantageous to have the liquid alkali metal 
silicate distributed as uniformly as possible over the surfaces of the particles. For this purpose sufficient water 
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should be present to produce a slurry that can be stirred easily and the amount should be such as not to dilute 
the liquid alkali metal silicate excessively. 

The slurry of calcium pyroborate particles in water containing the liquid alkali metal silicate is then stirred 

5 for a sufficient period of time such that an adherent coating is formed on the particles of calcium pyroborate. 
This can generally be accomplished by stirring for a period of between 1 to 6 or more hours at a temperature 
between about 15° and 200°C. This treatment binds the silica to the calcium pyroborate particles and extracts 
residual soluble alkali metal salts that were introduced with the liquid alkali metal silicate. 

The nature of the coating of silica that is produced on the calcium pyroborate particles by the processes 

w of the present invention has not been established conclusively. It can be stated, however, that it is not a dense 
coating. Furthermore, it is pervious to water. The calcium pyroborate particle that is coated has been estab- 
lished by X-ray diffraction examination to be crystalline and identical with otherwise uncoated calcium pyro- 
borate. In addition, the unchanged X-ray diffraction pattern of the coated calcium pyroborate indicates that 
the silica is present in an amorphous state. 

is The durability and decorative properties of paint films are greatly influenced by their resistance to mold 

and bacterial attack. A major cause of disfigurement of exterior paint is the growth of mold in and on the film. 
Deterioration of paint binders by mold and bacteria contributes significantly to the loss of adhesion. 

The choice of a preservative is dictated not only by its initial effectiveness in controlling mold and bacteria, 
but by its longevity in the film. Calcium pyroborate can be used as a film preservative in some cases but be- 

20 cause of its significant water solubility it has limited usefulness. In water-based paints the relatively high water 
solubility will cause compatibility problems with some resins and surfactants used in these paints. The silica- 
coated calcium pyroborate has a reduced water-solubility and has fewer compatibility problems. The leaching 
rates from films of both solvent-thinned and water-thinned paints are much lower than those when conven- 
tional calcium and barium borates are used as preservative pigments. 

25 Since paints and particularly primers are used to cover and protect metal surfaces the choice of pigment 

in these paints is very important and many colored metal-containing compounds are used as corrosion inhib- 
iting pigments. Protection of metal surfaces is usually required in the presence of moist environments and the 
reduced water solubility of silica-coated calcium pyroborate compared to other calcium and barium borates is 
of equal importance for corrosion inhibition as it is for paint film preservative. Silica-coated calcium pyroborate 

30 is a white pigment and is therefore more versatile than colored metal corrosion inhibitors since paints containing 
the silica-coated calcium pyroborate can be tinted to any desired color. 

Paint manufacturers who market a variety of paints must usually stock both mold inhibitors and corrosion 
inhibitors, one of each for water- based systems and one of each for solvent- based systems. The multifunctional 
silica-coated calcium pyroborate can replace the four products and provide outstanding film preservation and 

35 corrosion inhibition. 

In order to obtain optimum mold inhibition and corrosion inhibition properties, 0.25 to 2.0 pounds of silica- 
modified calcium pyroborate per gallon of paint may be needed. However, more or less can be used depending 
upon the type of paint and the conditions it is intended to protect against. 

In order to disclose the nature of the present invention still more clearly, the following illustrative examples 
40 are given. All ratios referred to are measured in parts by weight It is to be understood that the invention is not 
to be limited to the specific conditions or details set forth in these examples except insofar as such limitations 
are specified in the appended claims. 

Example 1 

45 

Preparation of calcium meta borate 

A 5 L round-bottom reaction flask equipped with an agitator was charged with 2.5 L of water, 1 86.7 g (2.52 
moles) of calcium hydroxide, 330.6 g (2.28 moles) of calcium sulfate (CaSO 4 .0.5 H 2 0) and 914.9 g (2.40 moles) 
so of borax (Na 2 B A O7.10 H 2 0). The reaction mixture was agitated for 5 hours at 25°C and then filtered through a 
Buchner funnel. The filter cake was washed with water and dried in an oven at 225°C. The white calcium me- 
taborate was a powder with a solubility of 0.27 g per 1 00 g of water. The product contained 10.4% water and 
on an anhydrous basis it contained 42.9% CaO and 52.5% B 2 0 3 Theory: 44.6% CaO and 55.4% B 2 0 3 . 

55 Example 2 

Preparation of silica-coated calcium metaborate 

A 1 L reaction flask equipped with an agitator was charged with 100 g of water and 27.8 g (0.25 mole) 

4 



EP 0 434 391 B1 



calcium chloride (CaCI 2 ) and the mixture was agitated until solution occurred. The flask was then charged with 
18.5 g (0.25 mole) of calcium hydroxide, 189.4 g of water, and 95.3 g (0.25 mole) of borax (Na 2 B 4 07 10 H 2 0). 
The flask was charged with 14.0 g of sodium silicate solution containing 28.7% Si0 2 and 8.9% Na 2 0. The re- 
5 action mixture was stirred for 5 hours at 25°C and then filtered using a Buchner funnel. The filter cake was 
washed with 1000 g of water and dried. The white powder obtained had a solubility of 0.26 g per 100 g of water, 
weighed 67.6 g and contained on an anhydrous basis 6.01 % Si0 2 , 42.1 % CaO and 51 .9% B 2 0 3 . Theory: 41 .9% 
CaO and 52.1% B 2 0 3 . 

10 Example 3 

Preparation of silica-coated calcium metaborate 

The reaction of Example 2 was repeated except that the reaction mixture was heated for 3 hours at 60°C. 
15 The product of this reaction had the same solubility as that of Example 2. On an anhydrous basis the product 
contained 42.0% CaO, 51.8% B 2 0 3 and 5.95% Si0 2 . Theory: 41.9% CaO and 52.1% B 2 0 3 . 

Example 4 

20 Preparation of calcium pyroborate 

A 1 50 gallon jacketed, stainless steel reactor equipped with an agitator was charged with 200 lb of water 
and 27.8 lb (0.25 lb mole) of calcium chloride (CaCIJ and was then charged with 63.1 lb (0.85 lb mole) of cal- 
cium hydroxide [Ca(OH)J and 200 lb additional water and the contents were heated to 60°C. Then, 104.8 lb 
25 (0.275 lb mole) of borax (Na 2 B 4 07 10 H 2 0) and 203.5 lb of water were added and the contents were agitated 
and heated at 93°C for 3 hours. After being cooled to 71 °C the contents were filtered on a continuous straight 
line filter and washed thoroughly with water. The filter cake was dried in a rotary vacuum drier at 160°C. The 
white powder had a solubility of 0.17 g per 100 g of water and contained 61.2% CaO and 37.7% B 2 0 3 on an 
anhydrous basis. Theory: 61.7% CaO and 38.3% B 2 0 3 . 

30 

Example 5 

Preparation of silica-coated calcium pyroborate 

35 A 500 mL reaction flask equipped with an agitator and heating mantle was charged with 20.0 g (0.18 mole) 
of calcium chloride (CaCIJ and 75 g of water. When solution had occurred, 45.9 g (0.62 mole) of calcium hy- 
droxide [Ca(OH)2], 153 g of water, 76.2 g (0.20 mole) of borax (Na 2 B 4 0 7 10 H 2 0) and 16.2 g of sodium silicate 
solution containing 28.7% Si0 2 and 8.9% of Na 2 0 were added. The mixture was agitated and heated at 30°C 
for 8 hours after which it was filtered on a Buchner funnel. The filter cake was washed with 800 g of water and 

40 dried. The silica-coated calcium pyroborate contained 5% Si0 2 . The ratio of CaO to B 2 0 3 contained in the prod- 
uct was 1 .57 to 1 .00. Theory: CaO to B 2 0 3 ratio, 1 .61 to 1 .00. The solubility of this product was 0.11 g per 1 00 
g of water at 25°C. 

Example 6 

45 

Preparation of silica-coated calcium pyroborate 

A 1 L reaction flask equipped with an agitator and heating mantle was charged with 300 g of water, 74 g 
(1 .0 mole) of calcium hydroxide [Ca(OH)J and 25.5 g (0.25 mole) of 96% sulfuric acid. The mixture was heated 
so to 60°C and treated with 95.3 g (0.25 mole) of borax (Na 2 B 4 07 10 H 2 0), 100 g of water, and 20.2 g of sodium 
silicate solution containing 28.7% Si0 2 and 8.5% Na 2 0. The reaction mixture was then heated and agitated at 
95°C for 5 hours, cooled to 50°C and filtered in a Buchner funnel. The filter cake was washed with water and 
dried at 250°C. The white solid contained 5.0% Si0 2 and had a CaO to B 2 0 3 ratio of 1.67 to 1.00. Theory for 
calcium pyroborate: 1.61. The solubility was 0.12 g per 100 g of water at 25°C. 

55 
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Example 7 

Preparation of silica-coated calcium pyroborate 

5 

A 2 L reaction flask equipped with an agitator and heating mantle was charged with 72.6 g (0.5 mole) of 
calcium sulfate (CaS0 4 0.5 H 2 0) and 600 g of water and the mixture was heated to 60°C. The flask was then 
charged with an additional 600 g of water, 190.6 g (0.5 mole) of borax (Na 2 B 4 07.1 0 H 2 0) and 40.4 g of sodium 
silicate (28.7% Si0 2 and 8.9% Na 2 0) and the reaction mixture heated to 95°C and maintained at this temperature 
w for five hours. After cooling, the mixture was filtered on a Buchner funnel; the solid was washed with water 
and dried in a 250°C oven. The white silica-coated calcium pyroborate contained 49.7% CaO, 30.1% B 2 0 3 , 5.1% 
silica and 8.7% H 2 0. Theory: 49.2% CaO; 30.6% BA; and 6.0% SiO* The solubility of the product was 0.12 
g per 1 00 g of water at 25°C. 

15 Example 8 

Preparation of silica-coated calcium pyroborate 

A 1 L reaction flask equipped with an agitator and heating mantle was charged with 30.5 g (0.275 mole) 
20 of calcium chloride (CaCI^ and 200 g of water and agitated until a solution was obtained. The flask was then 
charged with 53.7 g (0.72 mole) of calcium hydroxide [CafOHJJ and 200 g of water and the contents were heat- 
ed to 60°C. The reaction mixture was then treated with 95.3 g (0.25 mole) of borax (Na 2 B 4 0 7 .10 H 2 0), 253 g 
of water and agitated for 1 5 minutes. Finally, 20.2 g of sodium silicate solution (28.7% Si0 2 ; 8.9% Na 2 0) were 
added and the reaction was heated at 95°C for three hours. It was then cooled to 50°C and the mixture was 
25 filtered on a Buchner funnel. The solid filter cake was washed with 1 ,200 g of water and dried at 250°C in an 
oven. The white, silica-coated calcium pyroborate contained 50.9% CaO; 31.7% B 2 0 3 ; 6.2% H 2 0; 5.3% Si0 2 . 
Theory 51.0% CaO; 32.9% B 2 0 3 ; 6.0% Si0 2 . 

Example 9 

30 

Preparation of silica-coated calcium pyroborate 

A 5 L reaction flask equipped with an agitator was charged with 296:0 g (4.0 moles) of calcium hydroxide 
[Ca(OH)2] and 1000 g of water. The flask was then charged with 247.2 g (40 moles) of boric acid (H 3 B0 3 ). An 
35 additional 260.0 g of water was charged. Finally, 81.0 g of sodium silicate solution (28.7% Si0 2 ; 8.9% Na 2 0) 
was added. The reaction mixture was agitated for four hours at 25°C and then filtered using a Buchner funnel. 
The filter cake was washed with water and dried at 250°C in an oven. The white, silica-coated calcium pyro- 
borate contained 46.2% CaO; 31 .6% B 2 0 3 ; 9.7% H 2 0; 5.0% Si0 2 . Theory: 52.3% CaO; 32.5% B 2 0 3 ; 5.4% Si0 2 . 

40 Example 10 

Preparation of silica-coated pyroborate 

A 5 L reaction flask equipped with an agitator was charged with 296.0 g (4.0 moles) of calcium hydroxide 
45 [Ca(OH)J and 1 000 g of water. The flask was then charged with 247.2 g (4.0 moles) of boric acid (H 3 B0 3 ). An 
additional 230.0 g of water was charged. Finally, 172.6 g of sodium silicate solution (28.7% Si0 2 ; 8.9% Na 2 0) 
was added. The reaction mixture was agitated forfour hours at 25°C and then filtered using a Buchner funnel. 
The filter cake was washed with water and dried at 250°C in an oven. The white, silica-coated calcium pyro- 
borate contained 42.0% CaO; 30.4% B^; 10.2% H 2 0; 9.9% Si0 2 . Theory: 48.9% CaO; 30.4% B 2 0 3 ; 10.8% Si0 2 . 

50 

Example 11 

Preparation of silica-coated calcium pyroborate 

55 A 1 50 gallon jacketed, stainless steel reactor equipped with an agitator was charged with 40.4 lb (0.36 lb 
mole) of calcium chloride and 150 lb of water and the mixture was agitated until solution occurred. The reactor 
was then charged with 91.8 lb (1.24 lb mole) of calcium hydroxide [Ca(OH)2], 150 lb of water, 152.4 lb (0.40 
lb mole) of borax (Na 2 B 4 0 7 .10 H 2 0) and an additional 156 lb of water. The mixture was agitated for 15 minutes 
and treated with 324 lb of a solution of sodium silicate (28.7% Si0 2 ; 8.9% Na 2 0). The reaction mixture was then 
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agitated for f ive hours at 1 1 0°F, f fltered on a continuous straight-line filter, and the solid was washed with water. 
The solid was dried in a rotary vacuum drier at 325°F. The white, silica-coated calcium pyroborate had a sol- 
ubility of 0.12 g in 100 g of water at25°C and contained 47.3% CaO; 31 .7% B 2 0 3 ; 13.8% H 2 0; 5.5% Si0 2 . Theory: 
5 48.7% CaO; 30.3% B 2 0 3 ; 6.0% Si0 2 . 

Example 12 

Preparation of siiica-coated calcium pyroborate 

10 

The reaction of Example 11 was repeated in the 150 gallon reactor using an increased amount of sodium 
silicate so as to provide 10.0% Si0 2 in the final product The white, silica-coated calcium pyroborate had a sol- 
ubility of 0.11 g in 100 g of water at 25°C and contained 46.1% CaO; 28.6% B^; 13.4% H 2 0; 8.3% Si0 2 . Theory: 
46.1% CaO; 28.6% B 2 0 3 ; 10.0% Si0 2 . 

15 

Example 13 

Solubility Determination 

20 The solubility of the compositions of this invention was determined by forming a slurry consisting of 1 5 g 

of the compound and 300 g of water at 25°C, agitating the slurry for three hours, filtering, and analyzing the 
filtrate for solids content. The filter cake was reslurried and the process repeated until a consistent solids con- 
tent was obtained. 

For example, a calcium pyroborate with 10% silica had a solids content in the water extract of 0.24% after 
25 the 1st extract, 0.16% after the 2nd extract, 0.07% after the 3rd extract and 0.07% after the 7th extract. 

Higher percentages of total solids found in the first two extracts are indicative primarily of particles of cal- 
cium pyroborate that have not been adequately coated or whose silica coating has been abraded. Impurities 
due to inadequate washing before drying may also be responsible. Generally, however, all such soluble and 
uncoated or partially coated particles in the product sample are removed in the first and second extractions 
30 and the third and subsequent extracts have a lower and consistent solids content. 

Example 14 

Effectiveness of siiica-coated calcium pyroborate as a corrosion inhibitor in paint 

35 

Silica-modified calcium pyroborate samples were formulated into medium oil alkyd primer paints at 0.5 and 
1.0 pound/gallon. Salt fog tests were run according to ASTM B117 which specified a 5% NaC1 solution and a 
temperature of 95°F. Painted metal panels were graded for rusting according to ASTM D61 0 and for blistering 
according to ASTM D714. After 450 hours control panels exhibited heavy rusting and blistering. Panels with 
40 paint containing the calcium pyroborate with 6 and 10% silica exhibited no rusting or blistering. Silica-modified 
calcium pyroborate was a superior corrosion inhibitor to the silica-modified barium metaborate. The results of 
this test are included in Table 1. On the scale of 1 to 10, 1 indicates severe blistering or rusting and 10 indicates 
no blistering or rusting. 

45 



50 



55 



7 



EP 0 434 391 B1 



10 



15 



20 



25 



Table 1 - Corrosion inhibition provided by an alkyd paint 
formulated vith silica-coated calcium pyroborate 

Blistering Rusting 

Silica Corrosion 

Sample Content Inhibitor 100 200 A 50 100 200 450 

Percent Pounds /Gallon Hours 

2 CaO B 2 0 3 
2 CaO B 2 0 3 
2 CaO B 2 0 3 
2 CaO B 2 0 3 
2 CaO B 2 0 3 
BaO B 2 0 3 
Control 
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Example 15 

Effectiveness of silica-coated calcium pyroborate as a fungicide for paint films 

35 

Alkyd and latex paints containing 0.5 to 1 .0 pound per gallon of silica-coated calcium pyroborate were eval- 
uated for their resistance to mold growth in a tropical chamber at 90 ± 2°F and 95 to 98% relative humidity in 
accordance with ASTM D-3273-73T. The tropical chamber contained soil inoculated with Aspergillus niger , As- 
pergillus oryzae, and a species of Penicillium . After 4 weeks, the resistance of the paint films to the growth 
40 of mold was measured on a scale of 1 to 1 0 where 1 was heavy growth and 1 0 was no growth. Paints containing 
the silica-coated calcium pyroborate pigments had little or no mold growth as compared to a control paint with 
no film preservative. 

A latex paint containing 0.5 and 1.01b per gallon of a calcium pyroborate containing 6% of silica had ratings 
of 8.5 and 9.0 respectively and with a calcium pyroborate containing 10% of silica, the ratings were 9.5 and 
45 10 respectively. A paint containing 0.5 and 1.0 lb per gallon of silica-coated barium metaborate had a rating of 
8.5 and 9.5 respectively whereas a control paint with no preservative rated at zero. 

In an alkyd paint both of the calcium pyroborate samples added at 0.5 and 1.0 lb per gallon provided ratings 
of 10 at both concentrations. The paint with 0.5 and 1.0 lb per gallon of barium metaborate containing 5% of 
silica had ratings of 7.5 and 10 respectively and the control with no preservative was again rated zero. 

50 



Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, NL, 

55 SE 

1. A silica-coated calcium pyroborate pigment in particulate form having an effective diameter of less than 
40 microns, comprising hydrated calcium pyroborate, hydrogen bonded to a polymerized amorphous hy- 
drated silica containing both Si-O-Si and Si-OH bonds. 
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2. A silica-coated calcium pyroborate pigment as claimed in claim 1, wherein the amount of silica is from 3 
to 25 per cent based on the weight of the calcium pyroborate. 

5 3. A silica-coated calcium pyroborate pigment as claimed in claim 1 , wherein the CaO content is from 45 to 
61%, the B 2 0 3 content is from 28 to 38% and the Si0 2 content is from 3 to 25% all calculated on an an- 
hydrous basis. 

4. A silica-coated calcium pyroborate pigment as claimed in claim 1, wherein the solubility of said pigment 
1Q is from 0.06 to 0.18 parts per 100 parts of water at 25°C. 

5. A silica-coated calcium pyroborate pigment as claimed in claim 1, wherein said calcium pyroborate is cal- 
cium pyroborate monohydrate. 

6. A silica-coated calcium pyroborate pigment as claimed in any preceding claim, formed by the precipitation 
15 of calcium pyroborate from a reaction mixture of a calcium salt and borax or boric acid in the presence of 

at least one liquid alkali metal silicate. 

7. A silica-coated calcium pyroborate pigment as claimed in claim 6, wherein said calcium salt is calcium ox- 
ide, calcium hydroxide, calcium sulfate or calcium chloride. 

20 

8. A silica-coated calcium pyroborate pigment as claimed in any of claims 1 to 5, formed by contacting cal- 
cium pyroborate particles with aqueous liquid alkali metal silicate in an aqueous environment 

9. A silica-coated calcium pyroborate pigment as claimed in claim 6 or claim 8, wherein said liquid alkali metal 
2 5 silicate is sodium silicate having a ratio by weight of alkali metal oxide to silica of up to 1:4.10. 

10. A silica-coated calcium pyroborate pigment as claimed in claim 6 or claim 8, wherein said liquid alkali metal 
silicate is sodium silicate having a ratio by weight of alkali metal oxide to silica of up to 1:3.75. 

11. A silica-coated calcium pyroborate pigment as claimed in claim 6 or claim 8, wherein said liquid alkali metal 
30 silicate is potassium silicate having a ratio by weight of alkali metal oxide to silica of up to 1:2.50. 

12. A paint comprising a silica-coated calcium pyroborate pigment as claimed in any preceding claim. 

13. A corrosion inhibitor comprising a silica-coated calcium pyroborate pigment as claimed in any of claims 
35 1 to 11. 

14. A film preservative comprising a silica-coated calcium pyroborate pigment as claimed in any of claims 1 
to 11. 



40 Claims for the following Contracting State : ES 

1. A process for preparing a siiica-coated calcium pyroborate pigment in particulate form having an effective 
diameter of less than 40 microns, comprising hydrated calcium pyroborate, hydrogen bonded to a poly- 
merized amorphous hydrated silica containing both Sl-O-Si and Si-OH bonds, which comprises precipi- 

45 tation of calcium pyroborate from a reaction mixture of a calcium salt and borax or boric acid in the pres- 

ence of at least one liquid alkali metal silicate. 

2. A process as claimed in claim 1 wherein said calcium salt is calcium oxide, calcium hydroxide, calcium 
sulfate or calcium chloride. 

50 

3. A process for preparing a silica-coated calcium pyroborate pigment in particulate form having an effective 
diameter of less than 40 microns, comprising hydrated calcium pyroborate, hydrogen bonded to a poly- 
merized amorphous hydrated silica containing both Si-O-Si and Si-OH bonds, which comprises contacting 
calcium pyroborate particles with aqueous liquid alkali metal silicate in an aqueous environment 

55 4. A process as claimed in claim 1 or claim 3 wherein said liquid alkali metal silicate is sodium silicate having 
a ratio by weight of alkali metal oxide to silica of up to 1:4.10. 

5. A process as claimed in claim 1 or claim 3 wherein said liquid alkali metal silicate is sodium silicate having 
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a ratio by weight of alkali metal oxide to silica of up to 1:3.75. 

A process as claimed in claim 1 or claim 3 wherein said liquid alkali metal silicate is potassium silicate 
having a ratio by weight of alkali metal oxide to silica of up to 1:2.50. 

A process as claimed in any preceding claim wherein the silica-coated calcium pyroborate prepared con- 
tains from 3 to 25 percent of silica based on the weight of the calcium pyroborate. 

A process as claimed in any preceding claim wherein the CaO content of the silica-coated calcium pyro- 
borate pigment prepared is from 45 to 61%, the B 2 0 3 content is from 28 to 38% and the Si0 2 content is 
from 3 to 25% all calculated on a anhydrous basis. 

A process as claimed in any preceding claim wherein the solubility of the silica-coated calcium pyroborate 
pigment is from 0.06 to 0.18 parts per 100 parts of water at 25°C. 

A method of preserving a paint film which comprises adding to the paint from which the film is formed a 
silica-coated calcium pyroborate pigment in particulate form having an effective diameter of less than 40 
microns, comprising hydrated calcium pyroborate, hydrogen bonded to a polymerized amorphous hydrat- 
ed silica containing both Si-O-Si and Si-OH bonds. 

A method of inhibiting corrosion of a metal surface which comprises applying to said surface a paint con- 
taining a silica-coated calcium pyroborate pigment in particulate form having an effective diameter of less 
than 40 microns, comprising hydrated calcium pyroborate, hydrogen bonded to a polymerized amorphous 
hydrated silica containing both Si-O-Si and Si-OH bonds. 



Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, 

30 NL, SE 

1. Siliciumdioxid-beschichtetes Calciumpyroboratpigment in partikularer Form, die einen effektiven Durch- 
messervon wenigerals 40 Mikro meter hat, hydra tisiertes Calciumpyroboratumfa&t und uberWasserstoff- 
briicken an ein polymerisiertes, amorphes, hydratisiertes, sowohl Si-O-Si- als auch Si-OH-Bindungen 

35 enthaltendes Siliciumdioxid gebunden ist. 

2. Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in Anspruch 1 beansprucht, bei dem die Men- 
ge an Siliciumdioxid von 3 bis 25 Prozent, basierend auf dem Gewicht des Calciumpyroborats, betragt 

40 3. Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in Anspruch 1 beansprucht, beidemderCaO- 
Gehalt von 45 bis 61%, der B 2 O r Gehalt von 28 bis 38% und der SiO r Gehalt von 3 bis 25%, alles be- 
rechnet auf einer wasserfreien Basis, betragt 

4. Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in Anspruch 1 beansprucht, bei dem die Los- 
lichkeit des Pigments bei 25°C von 0,06 bis 0,18 Teile pro 100 Teile Wasser betragt. 

45 

5. Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in Anspruch 1 beansprucht, bei dem das Cal- 
ciumpyroborat Calciumpyroborat-monohydrat ist. 

6. Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in irgendeinem vorhergehenden Anspruch 
50 beansprucht, gebildet durch Fallung aus einem Reaktionsgemisch eines Calciumsalzes und Borax oder 

Borsaure in Anwesenheit von mindestens einem flussigen Alkalimetallsilikat 

7. Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in Anspruch 6 beansprucht, bei dem das Cal- 
ciumsalz Calciumoxid, Calciumhydroxid, Calciumsulfat oder Calciumchlorid ist. 

55 

8. Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in irgendeinem der Anspruche 1 bis 5 bean- 
sprucht, gebildet durch in-Kontakt- bring en von Calciumpyroboratpartikeln mit waBrigem, flussigem Alka- 
limetallsilikat in einer wa&rigen Umgebung. 



6. 
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9. Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in Anspruch 6 Oder 8 beansprucht bei dem 
das flussige AlkalimetallsDikat Natriumsilikat ist, das ein Gewichtsverhaltnis von Alkalimetalloxid zu Sili- 
ciumdioxid von bis zu 1:4,10 aufweisL 

10. Siliciumdioxid-beschichtetes Calcium pyroboratpigment wie in Anspruch 6 Oder 8 beansprucht, bei dem 
das f lussige Alkaiimetallsilikat Natriumsilikat ist, das ein Gewichtsverhaltnis von Alkalimetalloxid zu Silh 
ciumdioxid von bis zu 1:3,75 aufweist 

11. Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in Anspruch 6 Oder 8 beansprucht, bei dem 
das flussige Alkaiimetallsilikat Kaliumsilikat ist, das ein Gewichtsverhaltnis von Alkalimetalloxid zu Silici- 
umdioxid von bis zu 1 :2,50 aufweist 

12. Lack, enthaltend ein Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in irgendeinem vorher- 
gehenden Anspruch beansprucht. 

13. Korrosionsinhibitor, umfassend ein Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in irgend- 
einem der Anspruche 1 bis 11 beansprucht 

14. Filmkonservierungsmittel, umfassend ein Siliciumdioxid-beschichtetes Calciumpyroboratpigment wie in 
20 irgendeinem der Anspruche 1 bis 11 beansprucht 

Patentanspruche furfolgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung eines Siliciumdioxid-beschichteten Calciumpyroboratpigments in partikul5rer 
25 Form, die einen effektiven Durchmesser von weniger als 40 Mikrometer hat, hydratisiertes Calciumpyro- 

borat umfaBt und uber Wasserstoffbrucken an ein polymerisiertes, amorphes, hydratisiertes, sowohl Si- 
O-Si- als auch Si-OH-Bindungen enthaltendes Siliciumdioxid gebunden ist, welches die Fallung von Cal- 
ciumpyroborat aus einem Reaktionsgemisch eines Calciumsatzes und Borax Oder Borsaure in Anwesen- 
heit von mindestens einem f lussigen Alkaiimetallsilikat umfafit 

30 

2. Verfahren wie in Anspruch 1 beansprucht, in dem das Calciumsalz Calciumoxid, Calcium hydroxid, Cal- 
ciumsulfat Oder Calciumchlorid ist. 

3. Verfahren zur Herstellung eines Siliciumdioxid-beschichteten Calciumpyroboratpigments in partikulirer 
35 Form, die einen effektiven Durchmesser von weniger als 40 Mikrometer hat, hydratisiertes Calciumpyro- 

borat umfaBt und uber Wasserstoffbrucken an ein polymerisiertes, amorphes, hydratisiertes, sowohl Si- 
O-Si- als auch Si-OH-Bindungen enthaltendes Siliciumdioxid gebunden ist, welches das in-Kontakt-brin- 
gen von Calciumpyroboratpartikeln mit wa&rigem, f lussigem Alkaiimetallsilikat in einer wSBrigen Umge- 
bung umfa&t 

40 

4. Verfahren wie in Anspruch 1 Oder 3 beansprucht, in dem das flussige Alkaiimetallsilikat Natriumsilikat ist, 
das ein Gewichtsverhaltnis von Alkalimetalloxid zu Siliciumdioxid von bis zu 1:4,10 aufweist 

5. Verfahren wie in Anspruch 1 oder 3 beansprucht, in dem das flussige Alkaiimetallsilikat Natriumsilikat ist, 
das ein Gewichtsverhaltnis von Alkalimetalloxid zu Siliciumdioxid von bis zu 1:3,75 aufweist 

6. Verfahren wie in Anspruch 1 oder 3 beansprucht, in dem das flussige Alkaiimetallsilikat Kaliumsilikat ist, 
das ein Gewichtsverhaltnis von Alkalimetalloxid zu Siliciumdioxid von bis zu 1:2,50 aufweist 

7. Verfahren wie in irgendeinem der vorhergehenden Anspruche beansprucht, in dem das hergestellte Sili- 
50 ciumdioxid-beschichtete Calciumpyroborat von 3 bis 25 Prozent Siliciumdioxid, basierend auf dem Ge- 

wicht des Calciumpyroborats, enthalt 

8. Verfahren wie in irgendeinem der vorhergehenden Anspruche beansprucht, in dem der CaO-Gehalt des 
hergestellten Siliciumdioxid-beschichteten Calciumpyroboratpigments von 45 bis 61%, der B 2 0 3 -Gehalt 

55 von 28 bis 38% und der SiO r Gehalt von 3 bis 25%, alles berechnet auf einer wasserfreien Basis, betragt 

9. Verfahren wie in irgendeinem der vorhergehenden Anspruche beansprucht, in dem die Loslichkeit des 
Siliciumdioxid-beschichteten Calciumpyroboratpigments bei 25°C von 0,06 bis 0,18 Teile pro 100 Teile 
Wasser betragt 



45 
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10. Verfahren zum Konservieren eines Lackf ilms, welches den Schritt umfa&t, dem Lack, aus dem der Film 
gebildet wird, ein Siiiciumdioxid-beschichtetes Calciumpyroboratpigment in partikularer Form zuzugeben, 
die einen effektiven Durchmesser von weniger als 40 Mikrometer hat, hydratisiertes Calciumpyroborat 
umfa&t und uber Wasserstoffbrucken an ein polymerisiertes, amorphes, hydratisiertes, sowohl Si-O-Si- 
ais auch Si-OH-Bindungen enthaltendes Siliciumdioxid gebunden ist 

11. Verfahren zum Inhibierenvon KorrosioneinerMetalloberflache, welches den Schritt umfa&t, auf die Ober- 
flache einen Lack aufzubringen, der ein Siiiciumdioxid-beschichtetes Calciumpyroboratpigment in parti- 
kularer Form enthalt, die einen effektiven Durchmesser von weniger als 40 Mikrometer hat, hydratisiertes 
Calciumpyroborat umfaSt und uber Wasserstoffbrucken an ein polymerisiertes, amorphes, hydratisiertes, 
sowohl Si-O-Si- als auch Si-OH-Bindungen enthaltendes Siliciumdioxid gebunden ist 



Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, GR, IT f LI, 
LU, NL, SE 

1 . Pigment a base de pyroborate de calcium revetu de silice, sous forme particulaire, possedant un diametre 
effectif inferieur a 40 microns, caracterise en ce qu'il comprend du pyroborate de calcium hydrate, lie par 
de I'hydrogene a une silice hydratee, amorphe, polymerisee, contenant des liaisons Si-O-Si et Si-OH. 

2. Pigment a base de pyroborate de caJcium revetu de silice suivant la revendication 1, caracterise en ce 
que la proportion de silice varie de 3 a 25%, sur base du poids du pyroborate de calcium. 

3. Pigment a base de pyroborate de calcium revStu de silice suivant la revendication 1, caracterise en ce 
que la teneur en CaO varie de 45 a 61%, la teneur en B 2 0 3 varie de 28 a 38% et la teneur en Si0 2 varie 
de 3 a 25%, tous ces pourcentages 6tant caicules sur base anhydre. 

4. Pigment a base de pyroborate de calcium revetu de silice suivant la revendication 1, caracterise en ce 
que la solubilite du pigment precite varie de 0,06 a 0,18 partie par 100 parties d'eau a 25°C. 

5. Pigment a base de pyroborate de calcium revetu de silice suivant la revendication 1, caracterise en ce 
que le pyroborate de calcium est le pyroborate de calcium monohydrate. 

6. Pigment a base de pyroborate de calcium revetu de silice suivant Tune quelconque des revendications 
pr§cedentes, caracterise en ce qu'il est forme par la precipitation de pyroborate de calcium a partir d'un 
melange reactionnei d'un sel de calcium et de borax ou d'acide borique, en presence d'au moins un silicate 
de metal alcaiin liquide. 

7. Pigment a base de pyroborate de calcium revetu de silice suivant la revendication 6, caracterise en ce 
que le sel de calcium precite est I'oxyde de calcium, I'hydroxyde de calcium, le sulfate de calcium ou le 
chlorure de calcium. 

8. Pigment a base de pyroborate de calcium rev§tu de silice suivant Tune quelconque des revendications 1 
a 5, caracterise en ce qu'il est forme par la mise en contact de particules de pyroborate de caJcium avec 
un silicate de metal alcaiin liquide, aqueux, dans un environnement aqueux. 

9. Pigment a base de pyroborate de calcium revStu de silice suivant la revendication 6 ou la revendication 
8, caracterise en ce que le silicate de metal alcaiin liquide est le silicate de sodium poss6dant un rapport 
ponderal de I'oxyde de metal alcaiin a la silice allant jusqu'a 1:4,10. 

10. Pigment a base de pyroborate de calcium rev§tu de silice suivant la revendication 6 ou la revendication 
8, caracterise en ce que le silicate de metal alcaiin liquide est le silicate de sodium possedant un rapport 
ponderal de I'oxyde de metal alcaiin a la silice allant jusqu'a 1:3,75. 

11. Pigment a base de pyroborate de calcium rev§tu de silice suivant la revendication 6 ou la revendication 
8, caracterise en ce que le silicate de metal alcaiin liquide est le silicate de potassium possedant un rapport 
ponderal de I'oxyde de m6tal alcaiin a la silice allant jusqu'a 1:2,50. 
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1Z Peinture comprenant un pigment a base de pyroborate de calcium revetu de silice suivant Tune quelcon- 
que des revendications precedentes. 

5 13. Inhibiteur de corrosion comprenant un pigment a base de pyroborate de calcium revetu de silice suivant 
Tune quelconque des revendications 1 a. 11. 

14. Agent conservateur de film comprenant un pigment & base de pyroborate de calcium revetu de silice sui- 
vant Tune quelconque des revendications 1 a 11. 

w 

Revendications pour I'Etat contractant suivant : ES 

1. Proc6de de preparation d'un pigment a base de pyroborate de calcium revetu de silice, sous forme par- 
ticulate, possedant un diametre effectif infeneur a. 40 microns, caracterise en ce qu'il comprend du pyro- 

1$ borate de calcium hydrate, lie par de I'hydrogene a une silice hydratee, amorphe, polymeris6e, contenant 

5 des liaisons Si-O-Si et Si-OH, caracterise en ce que Ton procede a la precipitation de pyroborate de cal- 

cium a partir d'un melange r6actionnel d'un sel de calcium et de borax ou d'acide borique, en presence 
d'au moins un silicate de metal alcalin liquide. 

2. Proc6de suivant la revendication 1 , caracterise en ce que le sel de calcium precite est I'oxyde de calcium, 
20 I'hydroxyde de calcium, le sulfate de calcium ou le chlorure de calcium. 

3. Procede de preparation d'un pigment a base de pyroborate de calcium revetu de silice, sous forme par- 
ticulate, possedant un diametre effectif infeneur a 40 microns, caracterise en ce qu'il comprend du pyro- 
borate de calcium hydrate, lid par de I'hydrogene a une silice hydratee, amorphe, po!ymeris6e, contenant 

25 des liaisons Si-O-Si et Si-OH, caracterise en ce qu'il comprend la mise en contact de particules de pyro- 

borate de calcium avec un silicate de metal alcalin liquide, aqueux, dans un environnement aqueux. 

4. Procede suivant la revendication 1 ou la revendication 3, caracterise en ce que le silicate de metal alcalin 
liquide est le silicate de sodium possedant un rapport ponderal de I'oxyde de metal alcalin & la silice allant 

30 jusqu'a 1:4,10. 

5. Procede suivant la revendication 1 ou la revendication 3, caracterise en ce que le silicate de metal alcalin 
liquide est le silicate de sodium possedant un rapport ponderal de I'oxyde de metal alcalin £ la silice allant 
jusqu'& 1:3,75. 

35 

6. Proc6d6 suivant la revendication 1 ou la revendication 3, caracterise en ce que le silicate de metal alcalin 
liquide est le silicate de potassium possedant un rapport ponderal de I'oxyde de metal alcalin a la silice 
allant jusqu'a 1:2,50. 

^ 7. Procede suivant Tune quelconque des revendications precedentes, caracterise en ce que le pyroborate 
de calcium revetu de silice prepare contient de 3 k 25% en poids de silice, sur base du poids du pyroborate 
de calcium. 

8. Proc6d6 suivant I'une quelconque des revendications prec6dentes, caracterise en ce que la teneur en 
CaO du pigment a base de pyroborate de calcium revetu de silice prepare varie de 45 a 61%, la teneur 

45 en B 2 0 3 varie de 28 a 38% et la teneur en Si0 2 varie de 3 a 25%, tous ces pourcentages etant calcutes 

sur une base anhydre. 

9. Procede suivant I'une quelconque des revendications precedentes, caracterise en ce que la solubilite du 
pigment a base de pyroborate de calcium revetu de silice varie de 0,06 a 0,18 partie par 100 parties d'eau 

50 £ 25°C. 

10. Procede de conservation d'un film de peinture, caracterise en ce que Ton ajoute a la peinture a partir de 
laquelle le film est forme, un pigment a base de pyroborate de calcium revetu de silice, sous forme par- 
ticulate, possedant un diametre effectif inf6rieur a 40 microns, caracterise en ce qu'il comprend du pyro- 

55 borate de calcium hydrate, lie par de i'hydrogene a une silice hydratee, amorphe, polymerisee, contenant 

des liaisons Si-O-Si et Si-OH. 

11. Proc6d6 d'inhibition de la corrosion d'une surface d'un metal, caracterise en ce que Ton applique sur cette 
surface une peinture qui contient un pigment a base de pyroborate de calcium revetu de silice, sous forme 
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particulate, possedant un diametre effectif inferieur a 40 microns, caracterise en ce qu'il comprend du 
pyroborate de calcium hydrate, lie par de I'hydrogene a une silica hydratee, amorphe, polymerises, conte- 
nant des liaisons Si-O-Si et Si-OH. 
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